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Dithienylethenes are the most promising organic photochromic compounds for photoelectronic devices (Irie, 2000) .Dithienylethenes bearing terminal phenyl groups are of special interest, because phenyl group can be substituted by many electron-donating or electron-withdrawing groups that influence the properties (Pu, Yang,Xu et al.,2005) . In order to investigate the substituent effect at the para-position on the photochemical properties, we have now synthesized the title compound, (Ia), and its structure is presented in this paper.
To the best of our knowledge,this is the first symmetrical dithienylethene compound with phenyl groups bearing para substituent. The molecular structure of (Ia) is shown in Fig. 1 and selected geometric parameters are given in Table 1 .
The molecule contains two thiophene rings substituted by two para-cyanophenyl rings in a photoactive antiparallel conformation. In the cyclopent-1-ene ring, the C12=C12A bond is clearly a double bond, and the other bonds in the ring are clearly single bonds(see Table 1 ). The two thiophene rings are linked by the C12=C12A double bond.The two methyl groups are located on different sides of the double bond and are thus trans with respect to the double bond. Such a configuration is crucial for the compound to exhibit photochromic and photoinduced properties (Woodward & Hoffmann, 1970) . The dihedral angles between the least-squares plane of the atoms of the central cyclopent-1-ene ring and the adjacent thiophene rings are 142.5 (3)°, and those between thiophene rings and the adjacent benzene rings are both 22.4 (3)°.The distance between the two reactive C atoms (C4_C4A) is 3.601 (2) Å. This distance indicates that the crystal can undergo photochromism in the crystalline phase because the photochromic reactivity of crystals depends on the distance between the reactive C atoms being less than 4.2 Å (Kobatake et al., 2004) .
Upon irradiation with 313 nm light, colorless single crystals of (Ia) turned to blue rapidly, and the blue color remained stable in the dark. When the blue crystals were dissolved in hexane, the solution also remained blue.The absorption maximum of this solution is observed at a wavelength of 596 nm, consistent with the presence of the closed-ring isomer, (Ib).This result suggests that the title compound undergoes a photochromic reaction to produce the closed-ring molecule of (Ib) in the single-crystal phase. We have not, so far, been able to determine the crystal structure of (Ib). Furthermore, upon irradiation with wavelengths longer than 450 nm, the blue crystal changes back to colorless, and the absorption spectrum of a hexane solution of the colorless crystals is the same as that of a solution of the open-ring form, (Ia), with the absorption maximum at 314 nm.
Experimental
The title compound was originally derived from 2-methylthiophene(1). 3-Bromo-2-methyl-5-(4-cyanophenyl)thiophene, (4) (4.60 g, 16.5 mmol), in 78.8% yield was synthesized by reacting(3) (4.62 g, 20.9 mmol) (Pu, Liu et al., 2005) with 4-cyano-brombenzene (3.82 g, 21.0 mmol) in the presence of Pd(PPh 3 ) 4 (0.5 g) and Na 2 CO 3 (2 mol/L, 30 ml) in tetrahydrofuran (THF, 80 ml) for 16 h at 343 K. To a stirred THF solution (60 ml) of (4) 67, 111.33, 118.47, 124.41, 125.87, 126.28, 132.86, 137.34, 140.20, 143.42; IR (n, KBr, cm-1): 743, 831, 846, 887, 987, 1054 , 1108 , 1184 , 1267 , 1309 , 1338 , 1385 , 1413 , 1438 , 1438 , 1508 , 1551 , 1603 , 1633 , 2223 .
Refinement
H atoms were positioned theoretically and allowed to ride on their parent atoms in the final refinement[C-H = 0.93-0.96Å and U iso (H) = 1.2Ueq(C) or 1.5Ueq(methyl C)].The methyl groups were treated as rigid groups and allowed to rotate about the C-C bond. Figures   Fig. 1 . The molecular structure of (Ia) with 35% probability ellipsoids, showing the atomic numbering scheme. 
